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APPENDIX A
LEVEL OF SERVICE ANALYSIS PROCEDURES

INTRODUCTION

This appendix provides an overview of the techniques used for the evaluation of the CMP network level of
service, the application of these procedures, and related database management tools. The CMP tevel of
service results for 2003 are also presented in this appendix.

CMP LEVEL OF SERVICE ANALYSIS PROCEDURES AND RESULTS

The current technical guide for the evaluation of roadway level of service (LOS) is the 2000 Highway
Capacity Manual (HCM). The 2000 HCM defines the level of service criteria for various roadway elements
and provides computational methods for estimating 1.OS. The criteria used to evaluate LOS vary based on
the type of roadway and whether the traffic flow is considered interrupted or uninterrupted. Interrupted flow
analysis includes the evaluation of these items:

. Signalized intersections
. Urban and suburban arterials

Uninterrupted flow analysis inciudes the evaluation of these items:

. Freeways
. Rural and suburban multilane highways
. Rural two-lane highways

Each of these roadway types is contained within the San Bernardino County CMP network. The LOS
analysis procedure used for each roadway type, data coliection techniques, and assumptions made in
determining the LOS are provided below in sufficient detail that the procedures can be replicated for future
CMP updates. The Highway Capacity Manual should be consulted for additiona! details.

Signalized Intersections

The operational analysis procedures for signalized intersections contained i the 2000 HCM were applied to
"key intersections” (see definition in the Glossary) on the CMP network. There are approximately 400 key
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intersections on the CMP network, of which approximately 200 are local and 220 are state-controlied. Of
these, approximately 50% were analyvzed for the 2001 CMP,

Tratffic volume turning movement data were obtained from several sources: recent counts conducted by cities
in San Bernardino County, counts documented in consultant reports, and original counts conducted for the
CMP. New counts were conducted between the hours of 7 and 9 AM and 4 and 6 PM. Counts conducted for
CMP analysis are generally expected to be conducted for a minimum of two hours, bracketing the peak-hour.

The capacity analysis was performed using various computer programs compatible with the Federal Highway
Capacity Manual, assuming signal timing with minimum phase times of ten seconds and arrival type 3. This
minimum phase time includes the green time and change interval. This latter assumption was required
because most signals are demand actuated and actual signal timing information was unavailable. Variations
for some intersections (phasing, saturation flow rate, controller type, and cycle length) and special intersection
and traffic characteristics were used based on input provided by the local jurisdictions. Saturation flow rates
of 1,800 vehicles per hour of green (vphg) for each through lane, 1,800 vphg for each exclusive right-turn
lane (recent analysis of saturation flow rates suggests that 1,600 vphg would be more appropriate for the
future analysis of exclusive right-turn lanes), 1,700 vphg for one exclusive left-turn lane, and 3,200 vphg for
two exclusive left-turn lanes were assumed. A two-second lost time per phase and 2-3 percent heavy vehicles
are also used as defaults if field data are not available.

The above saturation flow rates are the adjusted (field) saturation flow rates, and in no case shall the ideal
saturation flows be allowed to go lower than the specified adjusted saturation flows under normal conditions
when field data is not available. However, there shall be no restriction on minimum saturation flow rates if
actual saturation flow rates are available.

Both capacity and level of service must be fully considered to evaluate the overall operation of a signalized
intersection. Capacity analysis results in the determination of V/C ratios for individual movements and also
an average V/C for the entire intersection. Level of service is based on the average stopped delay per vehicle
for all the movements within the intersection. For any given V/C ratio, a range of delay values may result,
because the V/C ratio does not consider signal timing factors. For this reason both the V/C ratio and vehicle
delay must be carefully examined.

Any V/C ratio of 1.0 or greater is an indication of actual or potential breakdown, representing little availabie
capacity in the critical movements to absorb demand increases, thereby requiring improvements in the overall
geometrics and signal operations, Therefore, an intersection must be designated as F when the V/C of the
critical movements is equal to or greater than 1.0,

The summary measure provided by use of the 2000 HCM procedures for signalized intersections is the LOS
by intersection for the entire intersection. This information is provided in Table A-1 for the key intersections
representing 2001 conditions.

Updates of the CMP analysis for signalized intersections should also be based on the most current operational
analysis procedures presented in the HCM. Actual signal timing data, peak- hour volumes, and percent of
trucks should be used when available,
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Urban and Suburban Arterials

The 200 signalized intersections evaluated using the 2000 HCM procedures represent only a small portion of
the total number of signalized intersections on the CMP network. Most of the remaining signals are located at
intersections with lower functional class roadways. A procedure is available to evaluate the level of service
on the roadway segments between key intersections which included the impact of intermediate traffic signals,

The basis of the recommended procedures for the analysis of urban and suburban arterials was the procedure
described in the 2000 HCM Chapters 20 & 21. The application of these procedures was simplified based on a
procedure originally adopted in 1986 for use by the Florida Department of Transportation (FDOT), and which
has subsequently been updated to reflect more recent data and localized conditions. The original procedure is
documented in the report Florida Highway System Plan. Level of Service Procedures and Guidelines Manual,
Using the procedures described in Chapters 20 & 21 of the 2000 HCM, this methodology presents threshold
hourly volumes for estimating the peak-hour peak direction level of service as a function of roadway type,
urban area population, and the number of traffic signals per mile. The procedure also provides the
generalized assumptions used to establish the threshold volumes. This information is provided in Tables A-2
and A-3,

The roadway segments were defined as roadway segments between CMP intersections. In most cases
segment length was scaled from street maps. The number of signals on each segment was determined by
reviewing the videotapes and by field review. The number of through-traffic lanes on cach segment was
taken from the RivSan (CMP} subregional traffic forecasting model, supplemented by field review.

Peak-hour traffic volume on the segments was determined based on the intersection data collected for CMP
mntersections in combination with segment volume data provided by local jurisdictions and Caltrans. The
intersection exiting and entering volumes from the opposite ends of the segment were averaged to determine
the directional segment volume. The highest directional volume was selected for both the AM and PM peak-
hours to determine the level of service. The entire CMP network consists of approximately 400 arterial
segments.

The summary measure generated by this analysis was the LOS by roadway segment for each of the urban and
suburban arterials in the CMP network. This information is provided in Table A-4 for the CMP network
representing the 1995 conditions for the peak-hour peak direction of travel.

Freewayvs

The 2000 HCM procedure for basic freeway segments was applied to the CMP freeway segments, However,
these procedures were modified for application of the CMP network based on the updated speed/flow curves
and capacity information contained in the new materials for rural muititane highways.

The summary measure generated by this analysis was the LOS for basic freeway segments for the peak-hour
as shown in Table A-5. This analysis ignores the effects of weaving sections and ramp junctions but provides
a reasonable general level of service estimate. Peak-hour directional mainline volumes were determined
between each interchange from Caltrans data. Any count data from prior years were factored to the current
vear. The foHowing assumptions were made for freeways:
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. Capacity of 2,200 passenger cars per hour per lane.

. Peak-hour factor of up to .98 used for urban freeways (due to high levels of congestion); .90 to .92
was used for less congested areas.

. 3% heavy vehicles (trucks, RV's, and buses).

. 4% annual growth factor, based on San Bernardino County data.

. Directional distribution of 55/45.

. Peak-hour volumes were taken from the Caltrans Traffic Volumes on California State Highways, and

were used as the PM peak-hour. These volumes are bidirectional.
. AM peak-hour mainline volume was taken to be 90% of the PM peak-hour.

. Design speed of 70 mph.

Rural Multilane Highways

The LOS analysis for the CMP network rural multilane arterials was conducted using the materials for the
new Chapter 21 of the HCM. Roadway segments were identified based on the traffic volume, grade, and
roadway characteristics of each segment. Traffic volume and roadway segment data were available from
Caltrans.

The results of the LOS analysis are summarized in Table A-6.
Rural Two-Lane Highways
The LOS analysis for rural two-lané highways was conducted using the procedures contained in Chapter 20 of the

2000 HOM. Roadway segmenis were defined based on the traffic volume and roadway characteristics. Peak-hour
traffic volume was estimated for each roadway segment based on Caltrans data.

The results of the LOS analysis for rural two-lane segments are provided in Table A-G.

A-5 Appendix A



San Bernardino County CMP, 2003 Update

TABLE A1
SAN BERNARDING CMP INTERSECTION LEVEL OF SERVICE
Adelanto Al State Highways/See CALTRANS
Appie Valley Apple Valley Rd. Bear Valley Rd.*1  5IG E [ E o
Barstow East Gate/Cool Wi, Main 5L SIG B B
Barstow Rd.* Main St*1  8IG B B
Barstow Rqg.* Virginia Way] 816G C o
1st Main St * SIG ¢ B8
Barstow Rd.* Mountain View! 5IG B 8
Big Bear All State Highways/See CALTRANS
CALTRANS Alabama |-10 (EBY] SIG B C
Note: Monitoring Alabama™ -10 {(Wey* SiG C C
by others Alder® Foothill (SR-66Y*!  SIG
Amargosa Patmdale (SR-18)"1 516G
Apple Valley Rd~ SR-18%1  SIG
Apple Vailey Inn Rd.* SR-18{  SiG
Archibaid® SR-210(WB)*| SIG B B
Archibaid® SR-Z10{EBRY 516G B 8
Archibald® - 10WB* L 816 5 [
Archibaid” Foothi#{SR-66)* SiG C C
Archibald -1GWR)* SIG
Archibald® SR-G0{ER® SiG C C
Archibaid SR-BO(WEY* SiG D 8]
Barsiow Rd(SR-247)* -13{(EB)"  SIG
Barstow Rd({SR-247}* -8B S5
Barstow Rd(SR-247)* Main*]  SIG
Benson 16th 8t (SR-30)'1  SIG
Banson Foothill(BR-66)]  SIG
i-210° 5th SE(NB) SiG
1210 Baselinal  SIG
1-210% Highland]l  SIG
Bryant® Mill Crk Rd.{SR-38)"| 1W Stop
Caiifornia -10(EB)_*| 3W Siop B
Caldifornia -100WBYt  SIG C B
Campus Foothili{SR-66)*| SIS C C
Carpstian SR-30(WBy| SIG C B
Garnelian SR-3MER)*|  SIG B B
Cedar (Ayala) Hightand (SR-30)*1  SIG
Cedar~ Foothill (SR-88)]  SIG
Cedar” -10{EBY| SIG 5} E
Cedar H1O0WEY | SIG D B
Central* Foothill (§R-661*|  SIG D [ c C
Central* FI0(EBY  SIG B C
Ceniral* HID0WRY| SIG C C
Ceniral* SR-80ER*]  SIG C o
Central* SR-80(WBY|  SIG c C
Cherry” Foomill(SR-85)*]  SIG
Cherry” Highland(SR-30)*] SIG
Cherry* i-10(EB)*  SIG C F
Cherry* F1G(WBY* | SIG F c
Chino Hills Phwy Carbon Cn (SR142)7  SIG
Citrus* Foothill (SR-66}"  SIG
Citrus* Highland (SR-303"1  5iG
Ciirus 10ER)  SIG C D
Citrus -10 (WEB)Y D C
D St (SR-18) 7ih St
Del Rosa Dr = SE-3NER  SIG
el Rosa Dr * SR-300WBY*]  SIG
E Street™ SR-258(EBY  SIG
Eidorado® 10 {Ramps) B B
Etiwanda Foothill {SR-66)  SIG C Co
Etiwanda 1-1G{ER)*| 1W Stop
Etiwanda - 10{WB}"| 1TW Stop E [»]
Euciid (SR-83) 18th 8t°|  SIG
Euciid (SR-84)" 19th St*| SIG
Euclid (SR-834 4th 8t*1  SIG F F
Euclid (SR-834 7 St SIG
Euclid {SR-83)" Artow Hwy|  3IG
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TABLE A1
SAN BERNARDINO CMP INTERSECTION LEVEL OF SERVICE
CALTRANS Euclid (SR-83)* Edison SIG
Note: Monitoring Euclid (8R-831* Foothitl (SR-66)"|  SIG
by others Euciid {SR-83}* Holt*|  SIG C D
Eyclid (SR-83)* FO(EBY  SIG D c
Euclid (SR-83)" - 0B
Euclid (SR-83y hission*! 1W Stop D D
Euclid (SR-83)" Riverside™!  SIG 9] C
Euclid {SR-83)* SR-60{EB}*] SIG 9] [
Euclid (SR-83)" SR-60{WB)*1 SiG C C
Euclid {SR-83)" SR-71*1  SiG
Euclid {SR-83)* Walngt*:  SIG G 9]
Fuchd Ave. Bth St B B
Euclid Ave. Bth St C 9]
Euclid Ave. Philadelphia St C D
Ford/Redlands Bivd. I-10 {EB on Ramp} B 8
Ft. Irwin Ré.* SR-58{Northy*| 1W Stop
Ft lowin Rd.* SR-58 {South)*! AW Stop|
Garnel (Grnspot Rdy” SR-38 Al Cric Rd Y 1W Stop
Greenway Dr {NY* SR-38{North)| TW Step
Greenway Dr. (8)* SR-18{Scuthy|  SIG
Grove Foothill (SR-66)*] SIG B8 C
Grove SR-B0(EBY*| 1W Stop C G
Grove SR-EDWEY | 1W Slop C C
HSt 5th S1. {(SR-66)|  SIG A B
Haven 16th 5t (SR-30)*| SIG
Haven SR-60 (EB Ramps) C C
Haven SR-60 (WB Ramps) C C
Haven® Foothill (SR-66Y*|  SIG |5 C
Haven® Highland (SR-30)*1  SIG
Havan* I-10{EB)*| 3W Stop B A
Haven® -100WEY 1 3W Stop A A
Hesperia® D &5t (SR-18)]  SIG
-10%]  4th{S. Bernardino)}(EB)"| SIG E E
10" 4t{S. Bernardino}We)y*t  SIG E E
-10* Ave F(WB)"| 2W Stop
-10* California St {(EB) D
-10* California St (WB) F
10" Club Center C B
10 Citrus(Brkside)(EBY* | 1W Sfop
-10* Citrus(Brkside)(WB}* | 1W Stop
-10* County Line (EBY 1W Slop
10" County Line {WBY*| 1W Stop
10" Hospital Ln./Carneg. D D
-10* Live Oak Cyn (EBY| 1W Siop
1-10* Yucaipa (EB)*|  SIG
10" Yucaipa (WB)*[  SIG C D
-15%  4thiS. Bernardinoj(NB)*l SIS [ D C [
15" 4ih(S. Bernardino}{SBy*  SIG |
15 Baseline (NB)*|  SIG B C
i-158* Baseline (SBY*| 1W Stop
1.15* Bear Valley (NBy"|  SIG
8% Bear Valley (583 SIG
15 E. Main (EB})| SIG ] &
-18* E. Main fWB)*  SIG
157 Foothili{SR-66)(NB)"] _ SIG
15 Foothill( SR-661(SBY* | 1W Stop
i-15* Jurupa (NBY*| 1W Stop
i-18* Jurupa (SB)* ] 1W Siop
-15*% Main (NBY'| 1W Siop
15 Main (SBY*| 1W Stop
-15* ' Mariposal 1W Stop
-15%1  Palmdale (SR-18)}{SB}*1 1W Siop
I-15* SR-18 (NB)*| 1W Stop
1-158* SR-18 (§B)*| 1W Stop
15+ SR-58*| UNSIG
I-218~ 2nd St (NBj*I  SIG
1-215 {1-St* 3rd St (SBY|  SIG
1-215]  SIh{SR-6EX@6HMHNB)]  SIG
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TABLE A-1

SAN BERNARDING CMP INTERSECTION LEVEL OF SERVICE

CALTRANS 1-215]  5Hh(SR-66){@6thISBY | SiIG
Note: Monidonng 215 Barion (NB3*]  SiG
by others -215* Barion {SB)*]  SIG
[AEN Bevore Rd. (NBY*i 1TW Stop
12157 Devore/Cajon (SB)*1 1W Stop
-215* inland Coir Dr (NBY1  SIG
-215* Inland Cntr Dr. (SBY!  SIG
218" La Cadena (NBY™] 1W Stop
1-215° La Cadena (SBy*] 1W Stop
-215~ Mill (NB}*]  SIG
215" MK (SBY'] W Stop
215" MEvm/27(NEY ] SIG
[-215* Mvr27i581 SIG
1-215*| Orange Show Rd. (N8 SIG
1-215*| Orange Show Rd. (SBy!  SIG
-218* Paim (SR-2064NB)*| 1W Stop
|-215" Paim {SR.208)(SB)*T 1W Stop
=215 Wshngtn(MVmyNBY' | SIG
215" Wshngin(MtVey(SB)*i  SIG
|-255* Hightand (NB)*  SIG
|-258" Highland (SBY*  SIG
Kosta SR-18* SIG
Kiowa SR-18™  SIG
Kendall Dr {SR-208)* 40th 5171 SIG
Henwood Paimdale {SR-18)*{ SIG
Mariposa Palmdale {SR-18}*1 SIG
Milliken SR-60 (EB}i SIG B B8
Milliken SR-60 (WBY* SIG B B8
Miltiken™ Foothill (SR-667"1  SIG C
Milliken™ Highland (SR-30  SIG
Mitliken* 10 (EBY  SIG B B B
Milliken™ I-10 (\WB)* SIG C C C
Monte Vista™ Foothitt (SR-66)] SIG
Monte Vista® -10 (EBY:  SIG D D
Monie Vista -10 (WB)*{  SIG C B
Mountain View* 10 (EBY  SIG C
Mountain View™ 10 (WBYL SIG C
Mountain (SR-30)* 16th StISR-301*1  §IG
IBountain (SR-30)* 19th 8t. (SR-30)"1 4W Stop
Mountain® Foothilt (SR-861  SiG C
Mountain® 10 {EBY|  SIG C C
Mountain® 10 (WB)  SIG B C
Mountain® SR-60 (EB)"I  SiG C C
Mountain® SR60 (WBY SIG C C
Mt Vernon {Sperryl® 10 (WEY | 1wW Stop
Mt Vernon* 5th (Facthill}{SR-66)* SiG B
Mt Vernon 10 {EB*  SIG
Navajo SR-18*| SIG
Orange {SR-38) Colton Avenue| 2W Stop
Orange (SR-38)" -10 (@ Pearl(EB)*]  SIG
Orange (SR-38)* Lugonia (SR-38)*]  SIG
Palm” Highland (SR-30)*]  SIG
Paimdale Mariposa
Pepper” Foothill (SR-68)]  SIG
Pepper” MO EB)]  SIG D 8] C
Pepper* L10 (WBY L SIG ¥ C B
Pipsline SR-142*  81G
Ramona SR-80 (EB}*| SIG C C
Ramona SR-860 (WB)*1 SIG C C
Rancherias SR-18*  SIG
Ranchg” Foothill (SR-661*1 1W Stop
Rancho® 1D (EBRY SIG C C
Rancho* 10 (WBI*:  SIG C C
Riverside” Fogihill (SR-68Y"F  SIG
Riverside* Highiand (SR-30)7,  SIG
Riverside* HOEBFT SIG C C
Riverside” -10 (WEY SIG D C
Riverside® Yalleyl  SIG
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TABLE A-1
SAN BERNARDING CMP INTERSECTION LEVEL OF SERVICE
CALTRANS San Antonic Foothill (SR-88}°
Note: Manitoring Sierra® Foothill (SR-66)°
by others Sierra® Highland (5R-30)"
Sierra® 10 (BB 8} F
Sierrg” i-10 (WBY* P F
Sierra” I-15 (NBY*!  SIG
Siarra -16(3B)*! 1W Stop
SR-18* Bear Valley] 1W Step
SR-267* SR-62*|  SIG
SR-30" Sth St SIG
SR-30 (e Highland®™] SIG
SR-30 (EBY Highland*] _ SIG
SR-330 (NB)* Highland*]  SIG
SR-330 (SB)* Hightand*| _ SIG
SR-30" 10 (BB UNSIG
SR-30” 110 (WBY | UNSIG
SR-30~ San Bernarding (NB)*|  SIG C
SR-30" San Bernardino {SBY*| 1W Slop c
SR-38* SR-18"] 1W Siop
SR-71 Cantral SiG
SR-71* Chine Hills Priewy*!  SIG
SR-71* Grand Ave i SIG
SR-71* Pipeline Ave.l SiG
SR-71* Riverside Dr.*1  BIiG
Tennessee* 1-10 (EByi  SiG C C
Tenneessee* MO WBY»L  SIG C C
Tippecanoe” 10 (EBY] SiG C F =
Tippecanoe* 10 (WBI'L SIG C
Ug-395* Ei Mirage Lake Rd.*| 1W Stop
Us-398¢ Palmdale Rd (SR-18)*1  SiG
1J$-395¢ Phelan*} 1W Stop
Victoria™ Highland {(SR-30}*1  SIG
Vineyard Foothill (SR-66)*1 SIG D c C C
Vineyard -10 (EB)*i  SiG G C
Vireyard 10 (WB)*i  SIG B B
Vineyard SR-60 (ERY] 1W Stop B C
Vineyard SR-80 (WBY*| 1W Stop D C
Wabash™ . i-10 (WBY | 1W Stop
Wahash* SR-38 {Lugonia}*| 4W Stop
Waterman (SR-18)* 40th 8t*  8IG
Waterman (SR-18)" SR-30 (EBy  SIG
Waterman (SR-18)" SR-30 (WB)*|_ SIG
Waterman™® -10 (EB)*  SIG
Waterman* -10 (WB)  SIG
Chino Central* Ching Hills Pkwy*l  8IG C B D C
Central” Edison®l  SIG C G D B
Central* Riverside*!  SIG C E o D c D C ]
Central” Walnut"|  SIG C E C C
Mowntgin® Egison®]  SIG B B B A
Mountain® : Riverside*!  SIG G 3] C C
Mountain® Walnut*t  3IG 3] E
Ramona Riverside*! SIG e D C C
Reservior Riverside™l  SIG B B B B B
Ching Hills Ching Hills Parkway Grand]  SIG D C C C C C C C
Payion Grand| SIG C C C 3] C D
Colton Barton/Cooley Washington® SIG c c
Hunts Lane* Washington*l  SIG B B
L.a Cadena” Rancho™| 1W Stop D D C B E Cc
Mt Vernon Colion]  SIG B B C [
Mt Vernon Cooley,  SIG C B
Mt Vemon La Cad/Grant] SIG C D C C
Mt Vernon® Valley]  SIG B C C Cc
Mt Vernon® Washington SiG D 9] C C C c ]
Penn/Penn Way Milli  SiG B B o
Peppey Valleyi  SiG c c
Peapper San Bernardino!  8IG B B
Rache Canyon® Washington (Bartory*1  SIG B C c
Rancho” Auga Mansa™ 2W Stop D C B C F F
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TABLE A1
SAN BERNARDING CMP INTERSECTION LEVEL OF SERVICE

Cotion Rancho Yalley
Rancho Olive.  8IG
Rancho Mt SIG B 8 A A
Fontana Alder Milier| 4WW Stop B A c A
Alder* Arrow,  SIG C 9] c C
Alder* Baseline*| SIG C C 9 C
Alder San Bernardino| 4W Stop B 2] B C
Cherry* Baseline*!  SIG C C C C
Cherry”® Sloverl  SIG D Cc D C C c
Cherry* Valiey]  SIG C D D 2 C C
Citrus* Arrow|  SIG c C
Citrus* Baseline*t  SIG C 8] C C
Citrus™ Jurupa“i 4W Stop B C c C
Citrus Miller! 4W Stop A 8 [ &
Citrus* San Bernardino:  SIG c C
Citrug™| Slover:  SIG D D F 8]
Etiwanda™ Jurupa:  SIG C C C D
Mutberny* Jurupa®t  SIG [ C C C
Sierra® Arrowi  SIG o C C C
Sierra® Baseline*!  8IG C C E D
Sierra™ Jurupa®i  SIG c C C o]
Sierra*® Riverside*!  SIG B C C C
Sierra* San Bernardinol  SIG C o] C C
Sierra® Slover]  8IG C C C c
Sierra® Valleyi SICG D D D D C C
Grand Terrace Michigan Baron*i  SIG D C B D
Canal Baron*;  SIG A B B B
Mt Vernon Barton*i  SIG 9] D B E
Praston Barton™  SIG B A B B
Hasperia | Ave. Bear Valley*!  SIG
3rd 5t Main St*f  SIG B B
"c Main §t*1  SIG C D G [»] G D C F
7th Bear Valley, SIG
Cottonwood Bear Valley*!  SIG
Mariposa Main*l  SIG B F**
Mapte Main®l  SIG C B
T Main]  SIG C C
Highland Del Rosa Dr. 3rd Sireet;  SIG C C
Del Rosa Dr. 5th Strest!  SIG C C 8 B A A
Paim* 3rd Streeti  SIG C C
Palm” 5th Sireat] &1 o C
Palm* Baseline]  SIG c 9] C C
Victoria” 5th St*1  SiG A A
Boulder* Sth St 8iG E £ C C
Boulder* Baseline®]  SIG C C
Boulder* Highland*! SIG B c
Stetling Bageline*]  SIG A A C 9]
Church 5ih §t.* SIG C C
Victoria* Baseling™]  S8IG C C
Paim” Pacifici 4W Stop 8] £
Loma Linda Anderson{Tippecanoe} Barion®  SIG C C
Anderson(Tippecanoe)” Rediands*t  SIG
Anderson* Stewart]  SIG 8 c
California* Barton*|  SIG a8 A
Mauntain View” Barton®|  SIG ) C
Maountain View® Redtands®*|  SIG Cc C
University Barton®|  SIG C D C |9
Central* 4th (8. Bemardino)l  SIG B 8 G B
Central” Arrow Hwy (8th S5t.3 SIG [ C A A
Central® Holt*l  SIG C C C C
Central* WMorenoi  SIG B C B C
Central* Mission*]  SIG C C C c
fonte Vista Arrow Hwy (8th St SIG C C C G
Ontario Archibaid” Riverside;  SIG C C C C C c
Etiwanda Slover/Airpart Dr.t 8IG D F C e C n] C F
Ellwanda 4th SIG 3] C
Grove 4th)  SIG D D
Grove Holt*]  SIG E ] £ |l
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TABLE A1
SAN BERNARDING CMP INTERSECTION LEVEL OF SERVICE
[
Ontario Grove Mission 53 D
Haven Mission™;  SIG C
Hayern 4thi  SIG cC
Mitliken 4ty SIG
Mifliken Mission™  3IG B G
Mountain® 4th SIG B B
Mountain® Hoit*!  SIG 8] G 3]
Mountain® Mission*t  SIG C C C C
Mountain® Philadelphial  SIG D o D 4] D C
Vineyard 4thi  BIG C C
Vineyard Halt*s 516G C C
Vineyard Mission™]  SIG c E
R. Cucamonga Archibatd* Baseline!  SIG C C
Archibaid* 4ih*i  SiG B B B C
Archibald* Arrow*t  SIG 8 C G [
Carnelian Baseline*t  SIG C C
Etiwanda Baseling™  SiIG C C
Grove 8th St"i  SIG B 8
Haven® Arrow*i  SIG B B B C C C
Grove Arrow"i  SIG o} D B C A A
Haven* Baseline*!  S8IG C C
Milliken* 4t 516G B 8 B C
Milliken* Arrow™i  SIG [ c B C
Milliken* Baseline*!  SIG B 8
Vineyard Arrow*t  SIG C C C C
Redlands Alabama~ Barton*i  SIG C C C G
Alabama” Rediands*]  SIiG B C C o D £
Califarnia* San Bernardino*]  SIG A A
California* Redlands*}  SIG D C C 8]
Mountain View™ San Bernarding"{ 4W Stop B C e C
Crange* Citrus*(Brookside)*]  SIG A A A A
Orange” Redlands*!  5IG 5] C C D
Crange* San Bernardino™]  SIG A A A A
Redlands* Cirus{Brookside)*!  SIG C D
San Mateo Brooksidej*:  8SIG B B ¥ C
Tennesses” Redlands®;  SIG C C E E
Wabash* 5ih Ave.”{ 2ZW Stop B A B B
Wabasi* Citrug*™] 2W Stop A A B B
Citrus* Churchi _ SIG B B
Citrus* JudsoniFord]  SIG B B
Righto Cedar* Baseline! SIG c |9
Cedar* Rialto]  SIG C C
Pepper Baseline*!  SIG B A
Riverside* Agua Mansa®] 4W Stop C C A A
Riverside” Baseline*i  SIG C C
Riverside*/Bloom™ Merrill" (W) | 8W Stop C C C D
Riverside* San Bernardino]  SIG B B
Riverside® Slover]  SIG A C
Rivarside Valley| SIG C C D
Etiwanda Riverside™|  SIG A A
Wainut Riverside®!  8iG 8 5
Cactus Baseting™]  SIG D C
Ayala Riverside*| SIG 8 B
Cactus Riverside*|  SIG B B
First Riverside*| SIG c c
Jurupa Riverside*| SIG A A
Live Oak Riverside™|  8IG B B8
Rialto Riverside| SIG C C
San Bernarcing Del Rosa Ave, Highland Ave.]  SIG c C B 8]
Del Rosa Dr~ Baseline*]  3SIG B 2]
Del Rosa S Datel  SIG B Cc B B
Del Rosa 3rdl SIG
Del Rosa Baselinel  SIiG B 8
E Street” Znd Street”.  SIG C C D C
E Street* 5th Street*.  SIG B B B B
E Street 9th Street]  SiG B B A A
E Strest* Baseling’  SiG B A A B
E Street” Highland™]  SiG B A B B
A-11 Appendix A
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TABLE A-1
SAN BERNARDINO CMP INTERSECTION LEVEL OF SERVICE

TS
San Bermnardine E Street* Miil {niand Centerny® C ]
E Street Orange Show C [9 C c
E Street Rialto Ave. B B B B
Hunis Ln.” Rediands* G & [ G g8 o
| Street 3rd Street A B A A
Mt Vermnon* 2nd Street B C 8 G
Mt Vernon* Baseline® B B Cc G
Mt Varmon® Highiand* B C g C
Mi. Vernon® il B C C C
Mt Vernon®| Rialto B B2 A A
Pepper* Mk~ G 8 C C
Pepper” Rialio B 2] A A
Rancho* Ml B 8 A A
Rancho* Rialto B B A A
Sterling Ave. 3rd Street]  SIG A B B B
Sterling Ave. 5th Streel]  SIG 2] 8 A A
Sterling Ave, Highland]  SIG C C C [
Tippecanos 3rd Street™]  SIG
Tippacanoe® Mill*l  SIG B B G |
Tippecanog® S. Bernardino*|  SIG c C C G
Victoria® Id St SIG
Waterman™ Znd St SIS B B A A
Waterman~™ 3rd St SIG 8 C B8 B
Waterman® 5th 51+ SIG 8 B B8 B
Waterman Gth St1  SiIG C C C D
Waterman® Barion*l  SIG C B C C
Waterman® Baseline*]  SIG C D C D C C C C
Waterman® Highiang*{  SIG C C C C
Waterman® Hospitality Ln | 8IG [¥] O C G & { F
Waterman® Milisi SIG [ C G C
Waterman® Rediands*]  SIG C C C C
SB County Alabama* S. Bernardino*!  SIG C C o] C
Afder* Valleyi  SIG B C 8 B C C
Cedar” Bloomington*]  SIG [ B B a8 £] B
Cedar* S. Bernarding]  §IG B B B8 C B [
Cedar Slovert  SIG ] C 9] G 9 C
Cedar* Valley]  SIG D 9] D D F F
Central* Mission®]  SIG C D [ C C D < C
Cherry” Arrow]  SIG B D 8 C F o C D
Cherry* Jurupa*]  SiIG B B 8 B D C c c
Cherry* 5. Bernardinoe]  SIG C B 8 C D c 9 C
Citrus* Vatiey] SiG C E C D E F
Eliwanda S, Bernardine!  SIG 4] B 8 B C o C C
Twntynine Palms All State Highways/See CALTRANS
Upiland Mountain 7th 8t SiG C C C D
Mountain 8th St. (Arrow Hwy)*|  SiG C C C [
Mountain® 16thi  SiG F** D o C
Victorville Amargosa Bear Valley, S5iG | D
Bear Valley Hesperia] SIG D 8] D
Bear Valley Mariposa] S§iG F* E
Paimdale Mariposa [ ¥ 8] E
Yucaipa 14th 517 Yucalpa Bivg™]  SIG B a8
Bryant” Ave F*{ 4W Stop
Bryant” County Line Rd *{ 4W Stop A
Bryant” Oak Glen Rd*1  Si1G
Brvant® Yucaipa Bivd*l  SIG 8 B
Cak Glen Rd.* Yucaipa Bivg™]  SIG C Cc
NOTES: OMP ROADWAY
S E CONDTION $WITHOL SO 6 OR MORE SECONDS) BET WITH WO OF 1o OR GREATER OR CYCLE LENGTIOVER 130 SE0ORDS.

ACGENCY" COLUMNIDE £

NOY RESPONSIRLE FOR MONITORING LOS LEVELS
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NOTES:  # IDENTIFIES A CMP ROADWAY.
FHDENTIFIES LOS F CONDIFION (WITHOUT DELAY OF 60 OR MORE SECONDSY BUT WITH VO OF LD OR GREATER ORCYCLE LENGTH
OVIER 130 SECONDS,
SMONITORING AGENCY™ COLUMN: IDENTIFIES AGENCY RESPONSIBLE FOR MONITORING LOS LEVELS.
{SORTEDR BY AGENCY IN ASCENDING ORDER & PM LEVELS OF SERVICE IN DESCENDING ORIDER).
"LAAS CAPSSE COLUMN: LEVEL OF SERVICE DETERMINED BY THE "COMPREHENSIVE ANALYSIS PROGRAM FOR A
SINGLE SIGNALIZED INTERSECTION" (CAPSSH COMPUTER PROGRAM
TPNS" = DATANOT SUBMITTED
TNPHY = NO PEAK HOUR.
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Table A-2
GENERALIZED PEAK HOUR/PEAK DIRECTION LEVEL OF SERVICE
MAXIMUM VOLUMES FOR FLORIDA'S RURAL (<5,000) AREAS

UNDEVELOPED ARES AND FREEWAYS INCORPORATED AND DEVELOPED AREAS
(cities, developed but unincorporated areas or roadways influenced
by signalized imtersections)
FREEWAYS TWO-WAY ARTERIALS
LANES Level of Service Group A (cities or developed areas with no  signalized
A B C D E intersections, or roadways with 0.23 to .75 signalized
intersections per mile)
4 1.260 1050 27800 3360 3,610 Lanes/
Divided Level of Service
6 1,900 2920 4170 3.040 5420 A B** C D E
8 2,530 3900 35560 6710 7,220 2 Undiv. - - 430 630 870
4 Undiv. - - - 1,440 1,380 1,756
4 Div. - - 1,520 1.680 1,840
6 Div. - - 2300 2500 2770
MULTILANE UNINTERRUPTED HIGHWAYS
{less than 1 signalized intersection every 4 miles)
LANES Level of Service Groap B (.76 to 1.5 signalized intersections per mile)
A B C D E Lanes/
Divided Level of Service
1.160 1690 2280 281% 3520 AtF Be* C D E
1,740 2530 34300 4220 5270 2 Undiv. - - 410 610 826
4 Undiv. - - 1,57¢ 1,520 1,656
4 Div. - - 1.444 L.500 1.744
6 Div. - - 2210 2410 2628
TWO-LANE UNINTERRUPTED HIGHWAYS
(Iess than 1 signalized intersection every 4 miles)
Groeup C {more than 1.5 signalized intersections per mile)
55 MPH Posted Speed Lanes/
Divided Level of Service
Lanes Level of Service A¥E B¥* = D E
A B C D E 2 Undiv, - - - 600 800
2 170 330 5440 870 1,440 4 Undiv. - - - 1,470 1,540
4 Div. - - - 1.530 1.724
45 MPH Posted Speed 6 Div. - - - 2370 2,500
Lanes Level of Service
ARE B C b E
2 - 160 436 710 1.340 COLLECTORS AND LOCAL STREETS
(signalized intersection analysis)
Lanes Level of Service
ArE B~ C D E
2 - - 350 550 620

*The table does aot constitute a standard and should be used only for general planning applications. The computer models from which this table is derived
shoutd be wsed for more specific planning applications. The fable and deriving computer models should not be esed for corridor or intersection design, where
maore refined techniques exist. Values shown are average daily iraffic maximum volumes {based on peak hour volumes) for levels of service and are based on
the 1985 Highway Capacity Manual and Florida traffic data. Roadways with more than the nuwmber of lanes shown should be treated on a case by case basis.
The table's aput value assumptions and level of seivice criteria appear on the back.

#=Camnot be achieved. Source: Florida Department of Transportation, 1985,
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TABLE A-2

continued

GENERALIZED PEAK HOUR/PEAK DIRECTION LEVEL OF SERVICE MAXIMUM

VOLUMES FOR FLORIDA'S URBAN/URBANIZED (5,000+) AREAS
¢valid for use from January 1989 through December 1990)

TWO-WAY ARTERIALS
Group A (1.0 to 0.75 signahzed intersections per mile}
Lanes/Divided Level of Service

A B € b E
2 Undiv. 740 810 846 840 940
4 Div, 1,620 1,730 1.790 1890 i.990
& Div, 2,460 2,610 2,650 2,840 2,990

Group B {0.76 to 1.5 signalized intersections per mile)

FREEWAYS
Group | {within urbanized arca over 300,000 and leading o or within 5 miles
of primary city central business district)

fLanes Level of Service

A B C D E
4 1,400 2,150 3,070 3,710 3,990
6 2,090 3,230 4,610 3,570 3.990
8 2,790 4,310 6,140 7420 7.980
10 3,490 5,390 7,680 9,280 G 80

Greup 2 (within urbanized area over 50,000 and not in Group 1)

Lanes/Divided Eevel of Service Lanes Level of Service
A B < H] E A B & 2 E
2 Undiv. 490 740 790 830 &70 4 1330 2,050 2,530 3530 3.800
4 Div. 1,084 1610 1,680 1,760 1856 C 6 2,000 3080 4,390 5,300 5.700
6 Diiv. 1,680 2,430 2,530 2,650 277 L8 2,660 4,100 5,850 7,070 ERU
AR IO 3,330 3.130 7.320 8.840 G300
Group C{1.6 to 2.5 signalized intersections per mile) S | Group 3 {withia non-urbanized areas}
Lanes/Divided Leve] of Service S | Lanes Level of Service
AF¥ B C b E A B « D E
2 Undiv. - 350 730 800 850 1|4 1,260 1,950 2,780 3,360 3,610
4 Ehv, - 1,240 1,600 1,720 LEIO 6 1,900 2,920 4,170 5,040 5,420
6 Div. - 1,910 2,440 2600 2,73() § 2,530 3.900 3.564 6,714 7,220
ONE-WAY ARTERIALS
Group D {2.6 to 3.5 signalized intersections per mile) Group D (less than 3.6 signalized intersections per mile)
Lanes/Divided Level of Service Lanes Eevel of Service
A** B+ C D |08 AFH B C D E
2 Undiv. - - 500 740 830 2 - 1.060 1,600 1,838 1,950
4 Div. - - 1,090 1,640 1,800 3 161 2450 2.7 2,940 C
6 Div. - - 1,680 2510 2,720 4 2,150 3,320 3,710 3,930 L
A
Group E (3.6 10 4.5 signalized intersections per mile) Group E (3.6 to 4.5 signalized intersections per mile) 5
Lanes/Divided Level of Service Lanes Level of Service b
A¥F il [ b E Ax* B C 3] £
2 lindiv, - - - 670 790 2 - . 1444 1,730 FO00
4 13iv. - - - 1,430 1,746 3 - - 2,190 2,670 2.870
6 Div, . . - 2,140 2,630 4 - - 2920 3600 3,830
Grouap F (more than 4.5 signalized intersections per mile and not within primary | Greup F (more than 4.5 signalized intersections per mile and not within
city central business district of urbanized area over 300.000) C | primary city ceniral business district of urbanized arca over 300,000 <
Lanes/Adivided Level of Service L | Lanes Level of Service |13
Aw [ (% D E A A¥* B** C D E A
2 Undiv, - - - 364 790 812 - - i.180 1.680 1910 8
4 Div. - - - 1.230 1,740 s |3 - - 1,790 2,590 2,890 8
6 Div. - - - 1,864 2,660 4 - - 2410 3,500 3.870
11 H
Group G {more than 4.5 signalized inlersections per mile and within ¢ | Group G (more than 4.5 signalized intersections per reile and within - C

primary city central business district of urbanized area over 500,000y L

primary city central business district of urbanized arca over 300.600) |

Lanes/Divided Level of Service A | lanes Level of Service A

A®F RB#¥ (o I} E 5 AFE B C D E 5
2 Undiv. - - - 710 8406 S |2 - - 1.440 1.560 1,980 8
4 Div, - - - 1.590 1.830 3 - - 2,210 2,830 2,999
6 Div, - - - 2,450 2780 HI f 4 - - 2,980 3,800 4006 TH

DIVIDED/UNDIVIDED ADJUSTMENTS TWO-WAY COLLECTORS AND LOCAL STREETS
{alter corresponding two-way arterial volume indicated percent} {signalized intersection anafysis)
Lanes Median Left Turn Bays Adjustment Factor Lanes Eevel of Service
: AF B C D E

2 Divided Yes + 5% 2 - - 410 630G T00
2 Undivided No -15% 4 - - 380G 1.320 [.430
Muiti Undivided Yes 3% 6 - - 1,350 2,020 2,470
Mutti Undivided No -20%

*The table does not constitute a standard and shoubd be used only for general planning applications. The computer models from which this wable is derived
should be used for more specific planning applications. The table and deriving computer models should not be used for corridor or intersection design, where
more refined techniques exist, Valaes shown are average daily traffic maximum volumes (based on peak hour volumes) for levels of service and are based on
the 1983 Highway Capacity Manual and Florida traffic data. Readways with more than the number of Tanes shown should be treated on a case by case basis.
The table’s input value assumptions and evel of service criteria appear on the back.
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*#(Cannoet be achieved,

Sowree: Florida Depariment of Transportation, 1988,

Table A-3
COUNTY OF SAN BERNARDINO CMP ROADWAY SYSTEM

East-West Arterial (Valley) |Beginning o iBnding oo
16th St.- Base Line Rd.- Base ilne St Los Angeles County Lme Boulder Ave.
19th St Mountain Ave. Haven Ave.
2nd St -215 Waterman Ave.
3rd St Waterman Ave. Alabama St
40th St Kendall Dr. Waterman Ave.
4th St -10 Etiwanda Ave.
5th Ave.- Sand Canyon Rd. Wabash Ave. Yucaipa Blvd.
Agua Mansa Rd. Riverside Ave. Rancho Ave.
Arrow Hwy . -8th St Los Angeles County Line | Mountain Ave.
Arrow Rie. Grove Ave. Milliken Ave.
Bartan Rd.- Washington St.- BrooKside Ave.- Citrus La Cadena Dr. Wabash Ave.

Ave.

Blocomington Ave.

Carbon Canyon Rd.- Chino Hilis Pkwy.
Colorado St.
Colton Ave.-
Edison Ave.
Foothill Bivd.- 5th St.- Greenspot Rd .- Florida St.
Grand Ave.

Highland Ave.

Hoit Blvd.

Jurupa St.- Jurupa Ave.

Live Oak Canyon Rd.

Lugonia Ave.- Mentone Blvd - Mill Creek Rd.
Merriit Ave. - Mill St.

inland Center Dr,

Cedar Ave.

Orange County Line
Gak Gien Rd.

Mt. Vernon Ave.

SR-71

Los Angeles County Line
Los Angeles County Line
Haven Ave.

Los Angeles County Line
15

Riverside County Line
Orange St.

Riverside Ave.

Riverside Ave.
Central Ave.
Wildwood Canyon Rd.
E St

Euciid Ave.
Garnet St
SR-71

SR-330

|-10

Sierra Ave,

10

Bryant St.
Tippecanoe Ave.

Mission Blvd. Los Angeles County Line | Riverside County Line
Oak Glen Rd. 10 Bryant St

Rediands Bivd. Hunts Ln. =10

Riverside Dr. 3R-71 Euclid Ave.

San Bernardino Ave. Tippecanoe Ave. Orange St.
Washington St. Mt. Vernon Ave. Barton Rd.

Wildwood Canyon Rd. Colorado St. Bryant St.

Yucaipa Blvd. =10 Bryant St.
Norh-South Atterial (Vallsy) Beginning FIrrE
14th St Yucaipa Bivd. Oak Glen Rci
Alabama St. San Bernardino Ave. Barton Rd.

Alder Ave, Base Line Rd. 10

Archibald Ave. SR-60 Riverside County Line
Archibald Ave. 19th St. i-10

Bryant St. Mili Creek Ra. Riverside County Line
Cajon Bivd. 215 Wi Vernon Ave.
California St.- San Timoteo Canyen Rd. San Bernardinc Ave, Riverside County Line
Cedar Ave. Baseline Rd. Riverside County Line
Centrai Ave. Foothill Blvd. SR-71

Cherry Ave. t-15 Jurupa Ave.

Citrus Ave. |-15 Jurupa Ave.

Del Rosa Dr.- Del Rosa Ave. SR-30 3rd St

E St Kendali Dr. Hunts Ln.
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Table A-3
COUNTY OF SAN BERNARDINO CMP ROADWAY SYSTEM

Etiwanda Ave. 4th St Riverside County Line
d Ave. 18th St

North-South Arterial (Valley) edinning. . 0 ndin

Garnet St Florida St. Miii Creek Rd.

Grove Ave. Arrow Rte. 4th St

Haven Ave. Highland Ave. 10

Hunis Ln. E St Washington St.

Kendall Rd. I-215 £ St

La Cadena Dr. Rancho Ave. Riverside County Line

Milliken Ave. Highland Ave. -10

Monte Vista Ave. Foothill Blvd. -10

Mountain Ave. 19th St. Edison Ave.

Mountain View Ave. San Bemnardine Ave. Barton Rd,

Mt Vernon Ave. [-215 Washington St.

Mt Vernon Ave. Highland Ave. Washington St

Mulberry Ave. Jurupa Ave. Riverside County Line

Orange Si.- Boulder Ave. Highland Ave. Citrus Ave.

Faim Ave. Highland Ave. 3rd St.

Pepper Ave. Baseline Rd, [-10

Rancho Ave. Foothill Bivd. La Cadena Dr.

Reche Canyon Rd. Washington St Riverside County Line

Riverside Ave. Sierra Ave. Riverside County Line

Sierra Ave. 15 Riverside County Line

Tippecanoe Ave.- Anderson St M St Redlands Blvd.

Victoria Ave. Highland Ave. 3rd St

Wabash Ave. Lugonia Ave. {10

Waterman Ave. 40th St. Washington St.

Arterial (Mictor Valley) Beginning TEnding .

Arrowhead Lake Rd. SR-173 Main St.

Bear Valley Rd. 15 SR-18

El Mirage Rd. : L.0s Angeles County Line (US-395

Hesperia Rd. Main St. Bear Valley Rd.

Main St. 15 Arrowhead Lake Rd.

Paimdale Rd. Los Angeles County Line [1-15

Phelan Rd. SR-138 Us-395

Sheep Creek Rd. SR-138 El Mirage Rd.

SR-18 i-15 Bear Valley Rd.

US-395 -15 El Mirage Rd.

(Arterial (Barstow) = o e qiﬂéﬁiﬁﬂih@f oo Ending oo

Barstow Main St

Main St i-40

Old Highway 58 -15

Arterial (Needles) [Beginning

Needles Highway T INevadasStateline _
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Table A-3
COUNTY OF SAN BERNARDINCG CMP ROADWAY SYSTEM

SR-127
SR-138
SR-173
SR-18
SR-189
SR-2
SR-247
SR-330
SR-38
SR-58
SR-62
SR-83
LS-395
UsS-95

Freeways (San Bemardimo County).
=10

-15

i-215

1-40

SR-178

SR-30/210

SR-80

SR-71
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TABLE A-4

SAN BERNARDINO COUNTY CMP

SEGMENT
LEVEL OF SERVICE

Al
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San Bernarding County CMP, 20023 Update

Table A-5

SAN BERNARDINO COUNTY CMP
FREEWAY LEVEL OF SERVICE

A-27 - Appendix A
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San Bernnardine County CMP, 2003 Undute

Table A-6

SAN BERNARDINO COUNTY CMP
TWO LANE AND MULTILANE HIGHWAY
LEVEL OF SERVICE

A-58 A ppendix A
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